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2004-193744 V ; l/E 

im *m i ] 

1 1 1 mm<t^^mmmmWo 
imxm 2 ] 

nii 1 1 *A{tm*mtommm*t{to 
umm 3 1 

M&&m**w&mmmt>M2&*tL*tLo. 5-500 nm^sctMtts 

BS*Jfi l$/;li2 K|E®0 nil I I &£4k&¥${MftJ§:jf jf# 0 
4 ] 

[»*£ 5 ] 

S»*«*J:0 f f&«K«W«ft*j3gLJSJ««:**l 0 - 1 0 0 0 

2 ~ 4 OV»-f «K|B*© nil I I 2g&{bft^$ti^ff#jf # 0 
[If 6 ] 

7 ] 

SfjftMOnSI^WWJg^-aiSE^S X 1 0 17 ~ 5 X 1 0 19 c m- z X'$)Z>Z\t*!frm.t-t 
^If*S 1 - 6 W^f ^-5CfB®W nS I I IlHt»|#ll|i# 0 

[if 8 1 

fiftM <D n a^ttM?-ft£4*ftftftJ| © n M^Mi 1 ^ J: «J < , ^2X1 

o 19 cm-H*TT&zzt*&mti-zm&mi-7o^i°izfr-m^mm<Dnmi 1 1 

[»*S9] 

kib^o ni 1 1 1 mmftto^m&itmm&ito 

[Sf 1 o j 

n a^*MMK^ **, (S i ) , Yjv^-^a (Ge) , MM (S) ;-tV> ( 

Se),»(Sn) fiiVf^ (Te) * ibjgtftifc 1 jffif (±2«J£1±0 
«L*^fe*-C**it*#«fc"t 4W*^l~90V»r*L^l^t=SBlROnl!I I Iftfl 

[»#:© 1 1 1 

kjh>t\ &fotmytmk<7>ffliiz^ it^i-i oov^tt*— ^t-iafconai i isi 
[«?*£ 1 2 ] 
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#K 2 0 0 4 - 1 9 3 7 4 4 ^- V \ 1/ 

[#pjo£$;] n a 1 1 1 i^B^»^#«mjs# 

[0 0 0 1 ] 

[MS*] 

[0 0 0 2] 

ft*" 4*- K (LED) *?U-4ffr<i*~ K (LD) ^<Dp nm«#iiOI I I H&Mit 

#M) o «itf, ifi**H1?, Wfe^ *\/»li|MM f O»**M+* LED KIK 
L^ n?g£ £ttp3£«>ft'fb7/l'5 A • # y ?A (&J&:$;A 1 x G avN : 0 =gX, 
1> X + Y=l) (i, ?7-; Kii*^1-*7t«e>{cfiJffl$tLTv^ mk.l£, #W s JtK2 
#M) o 4fc, Sfb2P; «>A • >->* *A (H^G ay I nzN : O^Y, K Y + 
Z=l) (4, l&jfe«*flHKf *fc*^?Offl$*LTv^ (ffi|x.lf, Wffjfcltt 3 #M) . 
[0 0 0 3] 

&^3ljte«&*jS**;fc*fc, 5&jfc«M\ GaylnzN (0£Y, Z^K Y+Z=l) 

^77KiUtnIi/:lipI«I I I m&ikQ!l*&fcmti t &&Z ftTV» 

[0 0 0 4] 

4c|j!^lf (Si) *K-fcT>^L.feI I IIt»f«^«?iitv> 
i K-^nlAhGayN (OsSX, Y^l, X + Y = 1 ) JfrtWB $ tlX (0f£lf 
[0 0 0 5] 

iWOnl^»i LTfi, (Ge) > ftft (S) ,|(Sn), -bl^> 

(Se) j3«fctfx;Wl/ (Te) **&fcn?** («xW^M5, 6#JB) „ L^L> S 

G e mmStK K-tf fc, nil I I Jfcfift»¥*#Ji<&£mK:MU ¥*114£J1 

4 9 /J>?L ( M v Y) V§b2zt % fc&tf** o tz 0 
[0 0 0 6] 

imirXIR. 1] #H§ 2000-332364 
[#H=:fcit£ 2] #H 2003-229645 
[#^Xm3 ] #&PS 5 5 - 3 8 3 4 
[^WXIK 4 ] # 3 3 8 3 2 4 2 
MWjfclR 5 ] #P*1¥ 4 - 1 7 0 3 9 7 
[WffScM 6 ] £ 3 5 0 4 9 7 6 

I^^ti 1 ] MIS*, TI I I - V«tfb***MM*U , (*) ^ftlf> 1 9 9 
5^5J! 2 0 H»ff, Si 3*#«g 

[0 0 0 7] 
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JOSfi5f±> ***** b <^>^^^^^v^iatitc^^L7t^*gtn:o n^i I I i&W 
[0 0 0 8] 

( 1 ) n STOHMT-mM * J: 1/ n a*«»lK^Pffi»{£JB /i^^Jii^M its 
nil I ItHtWiflUgfl:, 
10 0 0 9] 

[0 0 10] 

(3) SfllM^iOfiaatSWOJlE^^^fLO. 5-5 0 0 nm^^itWt 
1-&±Hfil *7t{4 2^tc|BmOnMl I 1 2££{btt¥3MHKJffflKt#o 
[0 0 1 1] 

t«-i(#mt-t<5±sei ~3^CDV>-f:h-55>-^tCfem<Onai I I llftl5^i#f Ifjl 
[0 0 12] 

(5) S5»ffi»i5J:O f ®ai i K*oi|ij3SLJSJIIJ»**l 0- 1 0 0 0^^^i:Mtt 
*±bS2~4^0v>1**ij5»— JHKffilftC!) n S I I I &£4b&^&j^Ji$jg# 0 

[0 0 13] 

(6) «MM&i6£#©jp § 0 . 1-1 0^mT*&it*#ftfj-*±BBl~5^OV> 
r^^-^{Cl5m<75 nil I I *U^*^#mff tt&tt. 

[0 0 14] 

• (7) IItf(7)nIMgf»5X 1 0 17 ~5X 1 0 19 cm- 3 T^^;i^f 



[0 0 15] 

( 8 ) j&WkStm <0 n a?HttI?ift^llftKI O n jftR «t ») @ < , *o2 

x 1 0 l9 cm- 3 ^TT^^C:i:4-^i:1-^±f2l -7«OV^-ftt^-^H|BmOnMI 
I I SIfk»*WlM# 0 
[0 0 16] 

(9) «flli ? nS^IW?^tli: K-tf>^$*vcv»4v*t i^Mtt a±ffi 
8 9 KSBfi© n I I I I tt&fto 

[0 0 17] 

(10) nMtiW vyn> (Si) , (Ge) , ffiM (S) , * 
(Se) , « (Sn) HiVf-frfr (Te) ft*»*6>»;mfc 1 mt fcli 2 « 

£i±©ia*^*>*-c** i t z&WLt-rztm 1 -gaovf^* 1 acE*«)nsi i 

[0 0 18] 

(1 1) «S±KI I l8itt'ft:»^^&«r«ftj1&J|^'t« I i i^M-fbW^^ 
MfCt^T, JMKfcfiHfe»fcoWlc, Jbfa 1 — 1 OJiov^tL^— accttona I 

1 1 mmim*&itmmmi&ft**cr& - 1 *$mt-t& 1 1 1 «a<b»**#*3fe*^ 

o 

(i 2) i immm<Di 1 1 t«*»jrt*^v»rft*9vy 

[0 0 19] 

K*4t4ta^ey b*nM^»^«Jg®^aa6^»/ci6, nil I I feftftifrNi 
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[0 0 2 0] 

<, iittO*4t77'f7 (a-AlzOaW) *BMfc3E» (ZnO) &V»»iBMt# 
1/>7A • (*US*L i Ga0 2 ) ^®HfcMfe H B H #£k (V'jav 

) ^Ifc^fiJSv^iT^flttfiS©^^* (S i C) *VIV1ti¥miVlti&frb*&& 
^.Wmfhixho WBttftt LT % >; -?A (G a P) m<D I I I -VM'&ft 

[0 0 2 1 ] 

*^nll I I Mft^iSMMNi, MSAhGav I nzNi- a M a (O^XsS 
1, O^Y^l, OgZ^ltlo, X + Y + Z= lo E-^Mtta*tttjgUo»V»ex* 

oia<n?*4, ) on i&jHbtt¥*#*&#j£-rs e &ut^ *<o±.\z 
sriUfoL-c, m&mzmiz 1 1 1 M-rtw^aMMif £ & /:f>tftfi»sv>i^ig| 

lxGavN: 0^X, Yil, X + Y= 1) ^&«^t?§* 0 

[0 0 2 2 ) 

±E»#OI I #«&JRfl:¥WaC*Bj8«8; (MOCVD, MO 

VPEt/;liOMVPE*t'ti&i$M,) , fr^B.*- M9 * *s 1 fr& (MB E) , 

&o itif>Wif -e^MOC VDSifi Lv> 0 
[0 0 2 3 ] 

MOCVDgt'li, ^tV7^tLT*f (H 2 ) ifc»±S* (N 2 ) , I I lWS.Pt 

x~$>z> g z'mt lt h >; **-/i/*nj * a (tmg) £ £f± h y x.?-)\>irv a (teg) 

, AliHittF'^f;V7JV5-7A (TMA) ;£ {2: h 'Jxf ;i/7;i/? -7A (TE 
A) > InltLTF'^fH^y^A (TMI) ifcHh , jxf;VOv'')A (TE 
I) , S^zS<h LTT^-T (NHs) itz\±*.YyV> (N2H4) ftW^v^feti* 

o 

[0 0 2 4 ] 

nW^mst LT, y'Jn^ (Si), W^^^a (Ge) , i (Sn) , If (S 
) , Se (-tuy) jSilTTe (t^WW ^S-fijffiT'i &„ IfttLTii, *tt?tuo% 
*©*3frft*K Milf, €7y7> (S i H4) (S i He) , *f*r*> (G e 

H 4 ) „ (H2S) „ *ls>tt&m (H 2 Se) , f^Mb** (H 2 T e ) SffcJ: 

TFZfi^tKDTtm^mit&fy}, fb7>Wj3^ ( (CHs) 4 S i ) , r 

l"7iWJ =f> ( (C2H5) 4 S i ) , t Y =7 * f;^;i/YZ7 A ( (CHs) 4 G e 
) F?xf)Pm-->A ( (C2H5) <Ge) , yxf;v-ti/> ( (C 2 H 5 ) 2 S e 
) „ ^yyn^-tuy ( (C3H7) 2 Se) , j;xfH*77-fK ( (C2H5) 2S 
) , ^77-0^^77^ K ( (C3H7) 2S) , fF^f^f-f V ( (CHs) 4 
Sn) , fl>7X^f^ ( (C2H5) <Sn) , v^;I/t-;WI/ ( (CHs) 2 Te) 
% yif)^JWl/ ( (C2H5) 2 Te) ^£flJfflT-££ 0 MB Efttli, 5c**t ( 

[0 0 2 5] 

MO C VDtttli, ±BJSttH-«r/BV>-C*#E±fc, g«t=J6£fcI I I MStt^SftJl 
£ 9 0 0C~ 1 2 5 OtOifiKIEIiTTTSfiS** t ti«jfi Lv> 0 
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[0 0 2 6] 

MSECtMt^nMft K - k? > ^?J££ If l$ LT, nS^fcM&jg^frfcv* 
I 0 0 2 7] 
[0 0 2 8 J 

nS^MM^^^^tC-g-tr^^OTfi, 0. 5 nmJ^±5 0 0 nmJ£l 
Ti)mi-2>o ttt L< f±, 2 nmft±2 0 0 nmJ^T. SfeKffiKli, 3 n mJiLt 5 
0 nmJJTt^o 8gH# ? 0. 5 n mJ£J.TiC^-& £ , nlf iff^tOnMi K 
-7*a*+#-Cfc<Kjg£frrtLTL*do 5 0 0 nmJa±T{ifiiftJKJST:mS^tr 

[0 0 2 9] 

*trat!l»c, 0. 5nma±5 0 0 nm£lTWSL<, 2 n mJSLh 2 0 0 n m&T/&*$ 
e>fcjfr£L<^ 3 nraJ£l±5 0 n m^T^iffK&i Lv> 0 JRJ?jJ*0. 5 nrnttTMii 
W»ayi-C»Jfi«it4*«^l?7 bSr+^ffiftfetL-fTfitt^Hite^^o 5 0 0 

nmfllT'tt, ni^|#l^t LTftjgfttffc; LT Li V\ JH^|rI«JBE (Vf) *v»li 
MMmffi (Vt h) o1&v>i I l;Mfl:*4M^^*^*fc*fc^-r**. 

[0 0 3 0] 

ttraoRV&fiftftffOJKJP^'frff-, t4*»4, HHWOflUStt, lnmJSLhlOOO 
nmlSJ.T^iii-So fiF4 L< Mt % 4 nm»±4 0 0 nraRT, £ £ L < Ji, 6nm 

£1± 10 0 nmaTT*4, 1 0 0 0 nmfilit'lJ, h ©3gja*ftr«|t?§ 

feL<ti, nl^ff^i: LTiMSJfcfbLT Lt do ffc, $£JP 0<g*ft £ 1 n m 

[0 0 3 1 ] 
[0 0 3 2 ] 

nil I I *&{tft4MMmJlftft#&tt«>Ma, 0 . 1 ^ mJtt± 1 0 ^ mftTW 
SL<> 0. 3/<mJEl±5^mJaT*«$e>J=ffiL<, 0. 5 ^ 3 ^ m&TtfS&K 

UtL^o mW-tfO . 1 ^mJaTK4*fc»3fc*?-o0*rti*ffij6»jt< £f z , io 

[0 0 3 3 ] 

_h|EO 1 SJWoff 3 * J: rr n S^ttTOflfcififl^fcoJp $ a» & , $jg $ * * JiJWSfett 
1 m±T- 1 0 0 0 0 flTWt L < > 10 JBLhT 1 0 0 0 JSLT*«$ h lZ#f-£ L < , 2 0 JBJL 
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[0 0 3 4 j 

. Ki«ffOn3B7««fK^i]|tt, 5X10 17 cm: 3 tl±5xl0 l9 cm- 3 £lTH 

1 X 1 1 ° 9 18 C ^" 3 ^3 X 1 0 19 c m- 3 aWHCffU<, 3 X 1 

2 ? < * •?> JK?miffOftv»LEDW6Wv>. n 
ffl^#MJ«JO«*«5Xl 0»cm- s Ja±Ttt, **y7ftft*ftfc (3-4) XI 0 

[0 0 3 5] 

«6lc«FSL<ttlx 1 0 19 cm- 3 mT, L < fi 5 X 1 0 18 cni- 3 ™« 

TRfcWLTttftlt*u*fiv>gj:<, trL^tlCF-^y^L^v^HK n 
***«^»«* J: ftWitT^K-roi I I titft^ifrf 

MM «>$1ii h*S*« fcfcttj 

[0 0 3 6 ]^ " J TMS ^ ffitttL{ ^ fi:V ^^ «««Jl©l|tS *?* < f 4 £ t tfmt Lv> 0 
SSff ? f 2 -" 5 X f L * < X * * < * *J"»*K«**«3I«» * L < 

[0 0 3 7] 

JiI!*tt*JK*<Ofl^*J:tfS*«tt N 2^*>Jt*fl»#ftt (SIMS) t* 

[0 0 3 8] 

Jf&^OnMl I I^bW^MS^^fUfflt-r, I I I*&fttt**ft&* 

> Tffiifta?B 1" -5 «fc 1 K 1" & o 
[0 0 3 9] 

[0 0 4 0] 
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i 1 1 Mmiv®j*mfc%it%* £ t# £ t § & o 

[0 0 4 1 J 

IHIIftW^^^^iatli, AlxGavInzNx-aMa (O^XsS 
lX°~ Y - 1 ^ O^Z^lT^o, x + Y+Z = l 0 U^MimmttemvMVMTum 

#f mmm v^itm tm h fix & •? , h <n%ym *® h $ y pi & < ^ v» * c t ^t- # * 

[0 0 4 2 J 

[0 0 4 3 ] 

[ 0 0 4 4 J 

[0 0 4 5] 

1 ) 

[0 0 4 6] 

DM*rJf0fflLT£lTO¥*T»J«L^, (0 0 0 1 ) -t7 7-f7««lt, & 

[0 0 4 7] 

0TCC«ofc*4, 3 *HJ«ftK(6»>rtOJEE3&tl. 5 

xl ™*^ (Pa) iU. iwasaa f JE^TT?2«-W, ftlLt, Ml OS 

ft* ^ Oft*& * flfJh L o ** fc Q 
[0 0 4 8] 

-e^m, 7mwmr^x\ mmivum* 1 1 2 oteMs*^. 1 1 2 o-c-cm* 

Lfc© frfcB Lfclfe, hV*?-)VT)U$-VA (TMA) <Oj^£|$S#1- if 

t770S«lJ:(;, eSttnmWfi-fbT^^^^A (A I N) WR^ ^ ft « KUftflf 

LA l N©«ft*#T3*fcfl, 4#|flJ#«U ^M^fli:SofcTMA*^|;» 
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til Ltz a 

[0 0 4 9] 

«v»t\ T>*-7 (NH 3 ) ^*JMB*ftK(S#»rtK«»L, 4«IL/;|, 

(TMG) 0*WBJft«Kl&#irt'vo«»*R|ttL % mWOGaNHS: 

4T«i3tmHli:aorjSfiHfc, TifcJf 3 OJfJ?li 2 « m t Ltz 0 
[0 0 5 01 

( (CHs) 4Ge) *18&m%& ZO&l 8Wmm*W±Ltz 0 

WM cGe H^fiaUSB *&44Ge F-7 , nIGaNl4^ML/; 0 
[0 0 5 1 ] 

[0 0 5 2] 

?# ?> *tfcM*&#0 G e K- 7 n 32 G a 4 <Z>* - J: * * + i; 7 

7X10 cm- 3 T^o7t 0 nIGaNl4(?)fIli, W2 0 0fl/cra 2 £l 

TO*fCWffii?^ofc 0 SIMS»|fO«*, ffiftMliG e l. 2x 
10 cm" 3 T^^ Onm-CafeoTto fiill J± G e l x 1 

0 18 cnr 3 T-&l9, J? 0 nm-C*o7to 

[0 0 5 31 

*J*£ 3 0 ^ m 2 i: L£ 0 
[0 0 5 4 J 
(ttttfl 1 ) 

Ge K-y n 38GaNI4©Mi, (CHs) 4 G e **KH-M-C«a*tf 

(CHs) 4G e <7)^4f4 % G e K--/n3!G aNl4©^-;vi^|; is^tVTi 

tWlt 7 X 1 0 18 cm- 3 H^-5J;^lcMML/Co 
[0 0 5 5] 

# h titz%km%&tih<r> G e K-/nIGaNi4 OMii h° y h 1 x 1 0 

[0 0 5 6] 

(^Jfcfll 2 ) 

mmm 1 l fc««#a#o± k $ <b k 1 1 1 bVr^MMM 1 1 

[0 0 5 7] 

G e K-^niG a Nil 4 ©MiT'liii^J l £ [W| i: T~ & £ 0 G e K-^nlG a N 
J§4fc«»Lfc& % 1 0 6 0-CT-, 7 > K- /nl I no. 03 G a 0. 97 N * 5 y KJf 5 £® 
«Lfc 0 5 y Klf 5 i*, h V J\s Jf V f J* (TEG) fc55H;*AafcL h'J> 

^^0 0 5 8/" (TMI) t/f>5;,>AiBt «JJtlil2. 5nmkfc. 

StlWijJ* 7 3 0tfcLT, G aN4>&4t«Ktt|6 at, I no zsGao 

SSI no.osGao.97N*?* K* ££4*#7^a©S&*« 6 KfcoTfi 

ffiH#2 005-3029459 
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[0 0 5 9] 

GaNltM®6ati, h'Jxf*5irV9A (TEG) 'J 7 AWfc LTJfcft 
mm&8 nmb U 7 > K-^fc Lfco I no. 25 G ao. 75 N#pJl 6 b f4, F'J^W 
'J 7 A (TEG) 4r#V 7 A?Jgt U h ^f-W >v7A (TMI) k'lVW&Wt 
LTM?*fco *J5H, 2. 5nmtU 7>K-7°£L£ D 
[0 0 6 01 

£E*^#Ffl*i£* 6±Ki4, -?^*-;/7A (Mg) fcK-tfv^Lfcp 
MA 1 0. 07 G a 0. 93 7 7 KJB 7 Zl&I&LtZo JfSUi lOnmi Lfco plA 1 0.07G 

J&fcLfco MgOK-^^Wtt, tr^-">^n^>^yxr.^/Mg<:fflv»/;o Mgi4 
> plG aN3>?? hS8^>]E?LjftK**8 X 1 0 17 cm' 3 fc fc&fcKiKJnbfco pIG 
aN3>^ H8©f)|l± 1 OOnmt Lfco 
10 0 6 1 1 

pig aN3>^ M8«M*^7L^t, mmrn^t- ? ^<Dmnz&±Lx 

J4> pH^r^VT (Mg) «r*«»jcfStt'ffc-r«fc*07--^*! ! a ! S:fffc*<T«>, gfc 
10 0 6 21 

■C, nlt-5 7^t9Wt5fMW^ GeK-7'nIGaNS40G 

mmttz &mfoWf-9» nit-? 9 t»«ixfco ML^MMfro 

[0 0 6 3 J 

3 5 0 ^ m^^IE^OLED^y T'KWWL, V - K7 A±(;fl U 
[0 0 6 41 

2 0mAOM^f^m^^^L^l^waiM$^^Wfe : ^l&7fe^ , t , 'll^S^4 6 0 nmT*o 

O^ft t 6 St 6 -f I I I KSS'ffc!»*#flK*** : f **» bntZo 

10 0 6 51 

(Jtt>M?S 2 ) 

}&%LM 1 t?ft»$*t5«JBfl|ji#*fflv»*Wl4, HJfcfl 2 i: R« £ L f I I Illft 

t*, JH*IfiJKEE»±HJ6ffil2 fcWC3. 5 VV*ofc#, SSftSSKJi 0 . 4mWtftv^ 

Soft* Ltf»ft <b * o fco 
[0 0 6 61 

(Hifeffii 3 ) 

^^MfJ-Cti, nIGaN|4©MS', r h 7 * f^^K- 7 A ( (CH3) *Ge 
) <Dftt>*) \z*jx.*f-)\,^fr7 7 4 Y ( (C2H5) 2S) *fflv»4JJl^»4, Hifetffl 1 t Hfll 
KLT«0*li&fl:*f1sRU S K-T'nSai I I »*'(b«*#<MI**tr«»flKt#*flS 
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s 



L7t„ 
[0 0 6 7] 

» M 2f S 1 M |»W®»*> KtMWtt SK^ME^l . 0x10 

m -s2** ill ^ 10nm ^< ft»«ittSI?i«#9Xl 0 17 c 

m f^l 0nmf*o/: 0 

[0 0 6 8 J 

JV D !^f? 4 ? m (C2Hs) «Stti:HHIitia**ft#« 
Vr pT cPJL^r **«3kn«l=LT»JM|jt#*fMILfc. ft* 
iJhlf 5 , 2So ^*'*> S K-/nIGaNU 4 ©*-^«JgH J: S * * >) r»* 
^»J3^t5Xi0 18 cm- 3 (:^^ (:i gU: o ****;t« 
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